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    Cell adhesion is a multistep process consisting of margination, tethering, rolling, and stable adhesion.  
Each intravital event is of crucial importance in both pathological and physiological processes such as 
leukocyte immune function and cancer metastasis.  Because this process involves not only the biochemical 
interaction of adhesion proteins, but also the mechanics of cell and cellular environment, the biomechanics of 
cell adhesion has not been fully understood yet.  In this study, we developed a numerical model of cellular 
flow and adhesion in microcirculation.  The fluid mechanics of plasma and cytoplasm was coupled with the 
solid mechanics of cell membrane, and the ligand-receptor interaction of adhesion proteins.  Our results 
suggested that the passing motion of red blood cells effectively induced leukocyte margination and also CTC 
margination.  We found that the cell velocity was faster than mean blood velocity even when the leukocyte 
and CTC were marginated.  We also analyzed cell adhesion during “bullet motion” in capillaries.  We 
showed that bullet motion effectively decreased the cell velocity.  This result suggests that weak 
ligand-receptor bindings such as PSGL-1–P-selectin, which are responsible for leukocyte rolling, allow the cell 
to firmly adhere to the wall in capillaries.  These results will gain insight into biomechanics of cell adhesion, 
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のことから，白血球の回転挙動に寄与するとされる PSGL-1 と P-selectin のような比較的弱い結合で
あっても，毛細血管においては安定した接着となることが明らかとなった．これらの結果は，細胞
接着のバイオメカニクスに新たな知見を与えるものであり，白血球による免疫応答やがん細胞の転
移を診断する上で重要な基礎的知見となる． 
	 
